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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. Experimentals A1-Li alloys of both bulk (10mmX10mmXl mm) and thin sheet (2.8#mmX0.2mm) specimens alloys containing 0.24, 0.94, 2.02, 2.42 and 3.lwt.% lithium were prepared by cold rolling, annealed at 773-823 for 3.6Ks and aged at 473K for 86.4Iis in argon at 1 atm. After the heat treatment, the specimen was thinned electrolytically in a solution of nitric acid and methyl alcohol 1:3 volume ratio at 248K. After thinning the specimen was washed thoroughly with ethanol and tritium was introduced by cathodic charging as shown in figure 1 . The tritium concentration in the 0.002N-sodium hydroxide was 1.86~10~ ppm. The specific radioactivity of tritium was 0.14rn~i/cm~. Both the bulk and thin foil specimens were charged at the current density of 0.05-5pA/cma for 7.2Ks. Hydrogen analysed by the following three methods.
(1)Cold Trap Method As shown in Figure 2 , a constant helium gas flow was maintained while the bulk specimen was held in an electric furnace at temperatures from room to 973K for 30 minutes. The hydrogen trapping equipment was cooled with dry-ice. The released tritium gas passes through copper oxide(O.b+X5mm) kept at 973K, and turns to tritium water by the reaction 3H,+Cu0+3H10+Cu. The tritium water precipitates in a fine spiral copper pipe kept at dry ice temperature. The trapped tritum was rinsed out thoroughly by ACS-I1 scintillator of volume 10cc and the radioactivity was measured by a liquid scintillation counter (Parkard TRI-CARB-3255).
(2)Radio-gas Analysis Radio-gas analyser as shown in figure 3 uses a constant flow of dry helium and propane gas. A bulk specimen charged with tritium was held in an electric furnace and the specimen temperature was raised slowly from room temperature up to 1073. The release characteristics of the absorbed tritium gas were measured by a five proportional counter tube set in parallel configuration.
The concentration of released tritium (R) was calculated by the following equation After electrolytical charging of tritium a sheet thin foil of A1-Li alloys was held at room temperature for three days to measure trappd tritium in a thin foil specimen. The specimen foil was covered with a collodion foil of about 10nm in thickness by dipping the foil into the solution. After drying, under a safety red light in a dark room, the surfaces of a thin foil specimen were coated with liquid photographic emulsion (Ilford L4) containing a monogranular layer of AgBr in the film. A loop method was used as shown in photo 1. After drying the emulsion, the coated specimen was held in an exposure vessel filled with high pure nitrogen at atmospheric pressure kept at 253K. The exposure time was 95-132 days. After the exposure, the composite was developed by Kodak 19, fixed, washed and was examined in a high voltage electron microscope JEM-1250. The whole process of the thin foil specimen preparation(2) was described schematically in figure 4.
A tritium disintegrates to a stable helium atom by emmittingp-ray with a halflife of 12.2 years. The maximum and mean energies of thep-ray are 18.6KeV and 6KeV respectively(3) (4). The corresponding maximum mean free paths in a A1-Li alloy and the emulsion film are 2.5pm(5).
The meanfree path in the silver bromide of fresh nuclear liquid emulsion (Ilford L4) was about O.l2pm(6).
Results
The tritium gas release characteristics in A1-Li alloys were measured as shown in figure 5 and 6 during increase in the temperatures by both cold trapping and radio-gas analysis. The Al-3.lwt.% alloy was annealed at 773K for 3.6Ks and aged at 473K for 86.4Ks. Electric current density of the specimen during tritium charging was ~~~/ c m ' for 7. The tritium concentrations in figures 5 and 6 were calculated using equation (1) by the radio-gas analysis. Similarly, in case of cold trapping method, the total tritium release as calculated by integrating the counting rates. The release values of cold trapping method and radio-gas analysis were 104.llppm, 88.71ppm respectively. The agreement is fair. Transmission electron micrographs of Al-3.lwt.ZLi alloy were shown in Photo 2 and 3. The specimen was annealed at 823K for 3.6Ks and aged at 473K for 86.4Ks. Precipitate of d (A1-Li) phase(7-9) in the grain boundary and 2 (A13Li) phase (I 0-1 2) in the matrix were noticed. The tritium transmission electron microscopic autoradiography showed that the preferential trapping sites of hydrogen are 2 precipitates rather than precipitates as shown in Photo 4.
Conclusion
Both cold trapping and rsdio-gas analysis techniques were successful in showing hydrogen behavior in present A1-Li alloys. Hydrogenatrapping was observed at precipitates v and 6 of the A1-Li alloy. The microstructural hydrogen analysis showed that the transmission electron microscopic tritium autoradiography method is shown useful to examine the behavior of hydrogen in the present specimens. 3 Radio-gas a n a l y s i s of t h e t r i t l u m r e l e a s e . 
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